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1 Introduction 
This thesis focuses on understanding the underlying causes of unsatisfactory productiv-
ity in growing software services companies. These companies have often reached a 
state where further growth is at risk to become unsustainable, since profits of the 
company are not in line with costs. Some actions clearly need to be taken to allow a 
second stage of growth to begin, but it is unclear which efforts provide the highest 
returns on anything beyond a short timeframe. 
1.1 Business Problem 
Greiner (1998) argues that small companies that have experienced rapid growth often 
live through their first crisis in the issues concerning leadership: for example, as ap-
propriate to the requirements of their business environment, founders of the company, 
being both technically and entrepreneurially oriented, may have run the company in a 
relatively creative and ad-hoc fashion. Later, as these small companies manage to get 
off the ground and grow, the existing informal communication methods become in-
creasingly inefficient, while the growing production requires knowledge of more effi-
cient production models. The first crisis for these companies is, thus, a crisis of leader-
ship: new business techniques are required, and a strong business manager is needed. 
If the company survives in this crisis, a more functional organizational structure is of-
ten introduced, along with some improved accounting systems. These systems too, in 
their own turn, will eventually encounter a crisis and need to be replaced by a solution 
more suitable to the company’s current state. 
A new services-dominant logic, pioneered by Vargo and Lusch (2004), represents a 
fundamental shift from existing marketing thought, which has thus far centered on the 
manufacturing process as imbuing goods with inherent value. This view is now shifting 
towards one where customers are no longer considered to be purchasing goods for 
their inherent value, but instead choose to buy for the fulfillment of a want or a need – 
a process in which the obtained good may assist in. As such, this view no longer needs 
to distinguish between services and manufactured goods from the point of view of 
product consumption. However, Grönroos (2001) defines the service firm, as compared 
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to a manufacturing one, as the company not having a possibility of storing its value 
generating properties for separate consumption by the customer. Instead, consump-
tion of a service always takes place in interaction with the service company. Therefore, 
traditional manufacturing-oriented productivity metrics do not correctly reflect the 
productivity of services processes, and new metrics to measure them are needed. 
Growing organically, the case company has gathered a large number of specialist em-
ployees, and several big-name customers. Overall, however, a cohesive knowledge of 
the internal workings of the company is missing. With the introduction of a controller, 
some metrics are now being gathered, but an overall look on the service process 
productivity can still be improved. The case company wishes to get deeper insight into 
several issues that have been identified as affecting its profitability, and preferably flag 
them in advance. For this reason, this study is launched, and it gathered a set of quan-
titative data sets available within the company for analysis and development of a pro-
posal for future monitoring. 
1.2 Case Company Overview 
The case company is a small (<30 employees) European company, working in software 
development business. The majority of the company’s income comes from its custom-
ers in the United States. The company is specialized in providing web-based solutions 
to large customers, and has several Fortune 500 companies as its customer. Founded 
in 2002, it has grown rapidly in the recent years, and was listed on the Deloitte Tech-
nology Fast 500 EMEA list as one of the fastest growing technology companies in the 
EMEA region.  
The case company’s value proposition for its customers is the ability for them to cost-
effectively adopt an additional publishing outlet for their current content management 
and creation processes. As part of this process adoption, the company will attempt to 
create a solution that fits the currently existing business processes of its customers in 
both technical and business aspects. Although the unit price of this custom solution 
can be higher than for an off-the-shelf commercial product, overall lifetime costs may 
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in fact be lower, since there is no need for customers to change their processes to 
match those of the product. 
As is typical to a growing small organization, there is no official vision statement per 
se. Based on informal discussion with the company CEO, the company is at a cross-
roads. Along with its growth, the company has acquired a great number of service con-
tracts with large companies. There is great desire to move from this project-based bill-
ing towards a more license-based model, where scaling the business can take place by 
selling more of a standardized product instead of acquiring more service personnel. 
However, management also agrees that within its field of business, it may be difficult 
to create a “shrink-wrapped” software product. Therefore another viable option for 
scaling the business could be that of a “service product” – packaging of the knowledge 
that company has attained of its customers’ business domain into a set of software 
components that can be quickly assembled in order to form the custom solution need-
ed for a customer’s often specific business problem. 
Main customers of the case company are divided across multiple sectors, mostly with-
in, but not limited to, media and telecommunications. Companies in the media sector 
form the largest single customer group and the main income for the company. Within 
the media sector, the case company’s customers include several top 100 newspapers 
in the United States, and other top newspapers in several European countries. Within 
its second biggest customer sector – the telecommunications sector – the case compa-
ny has provided services to at least one cell phone manufacturer and a carrier network 
provider – both of which required comprehensive auditing and escrow arrangements to 
guarantee the technical suitability and reliability of the software provided thus demon-
strating the operational readiness and quality of the company’s software. 
The case company’s service offerings are tailored based on the business processes of 
its customers. Its main offering is web-based mobilization services – custom solutions 
tailored to suit the customer’s needs and compliment their brand. While projects within 
a business domain are similar, each customer has their own specific requirements – be 
it in terms of interfaces to integrate into, or business processes to support such as 
hosting, self-development or management. These projects often are a natural fit for 
large organizations. 
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In addition to the tailored solutions, the company’s offering includes a framework for 
extending a print or media experience onto native operating systems. These frame-
work solutions provide a more cost-effective path for organizations, where some limita-
tions are imposed in exchange for a more streamlined process. The end result is more 
focused, still allowing for some degree of flexibility across different projects. 
Based on the CEO’s vision, the company aims to engage in partnerships with other 
web development services companies and web development teams in other customer 
companies, offering its framework tools for them to license. Customarily, in tailored 
solution delivery projects that are fulfilled by the case company, the customer owns 
any intellectual property for custom code developed, and the case company retains the 
rights associated with its framework. In projects that require competencies, which are 
not considered to be at the core of the company’s capabilities, subcontractors are em-
ployed – in these cases the case company will itself act as the project owner from the 
customer’s perspective. 
1.3 Research Objective and Research Question 
Being a small software services company, which has grown rapidly in the past five 
years, the case company is now facing productivity issues with scaling its services of-
fering to a greater number of customers. Several projects are incurring unexpected 
costs which, combined with the company’s pricing model, creates risk in their 
cost/profit break-even. At the same time, the size of the employee base in the compa-
ny is increasing, but this increase is not reflected in a corresponding growth in order 
fulfillment capacity. For the case company, an increase in productivity, potentially 
through a set of established processes and metrics is desirable to pave the path for the 
growth to continue in a sustainable manner. 
The main goal of this study is to propose a series of steps to be taken that will help to 
improve productivity in the case company. According to Grönroos and Ojasalo (2004), 
services productivity is a three-fold issue where efficiency, capacity and quality play an 
integral role. Therefore, a set of metrics is examined in this study to gauge the availa-
bility of quantitative data from the case company for providing up-to-date feedback to 
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whether or not any improvement is taking place. These metrics are necessary, since 
any attempts at improving productivity should take care to ensure that while any one 
of these three aspects of efficiency, capacity and quality is improved the others are not 
negatively affected. 
Therefore, the research question is formulated as follows: 
 
The study focuses on addressing this research question. As an outcome, a set of im-
provement suggestions is developed for the case company in the form of an implemen-
tation plan. 
1.4 Research Design and Structure of the Thesis 
Being one of the first employees hired to the company, the researcher has full access 
to relevant personnel and data in the case company. This fact determined the choice of 
the research approach. To implement this study, action research has been chosen as 
the research method, which is described in greater detail in Section 2. 
Figure 1 presents the outline of research design applied in this study. 
How can productivity in the case company be improved, while maintain-
ing quality and ensuring that capacity is at an optimum level? 
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Figure 1. Research design. 
 
First, the business problem is identified and described. Next, relevant literary is exam-
ined to understand the concept of productivity in a services context, and the meaning 
and interlinkedness of underlying causes in the scope of the business problem. Based 
on this understanding, a current-state analysis using quantitative and qualitative data 
within the company, grounded on services productivity theory, is presented. The re-
sults of the data analysis are discussed with the case company employees, which are 
invited to provide validation and feedback to the analysis results. The data selected for 
analysis is presented to the employees in a series of unstructured interviews, which are 
again analyzed using the content analysis method against the theoretical background. 
Conclusions from the content analysis are subsequently used as a foundation for im-
provement suggestions. 
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It should be noted that two subsequent phases of Action Research that follow the ac-
tion plan, namely implementation and evaluation, lie beyond the scope of this Thesis. 
They were left unattended because their timeframe extends beyond what is feasible to 
address in this study. Therefore, conclusions and managerial implications will focus on 
the implementation plan and its intended effects.  
This report is written in six sections. Section 1 describes the business problem and out-
lines the scope and objectives of this Thesis. Section 2 introduces the applied research 
approach, data collection and analysis methods. Section 3 examines the concept of 
productivity within a service context, and what are its constituents. Section 4 analyzes 
currently available data within the case company and its processes in order to deter-
mine factors that affect productivity within the company. Section 5 validates the results 
of analysis and proposes actions to be taken to improve productivity. Section 6 sum-
marizes the results of the study. 
As its outcome, the study presents a set of improvement suggestions, which are out-
lined for the company management in an implementation plan.  
8 
 
2  Research Method 
This section will overviews the research approach and the data collection and analysis 
methods implemented in the study. The study is implemented as an action research 
and uses both quantitative data gathered from the case company, as well as qualita-
tive interviews. 
2.1 Research Approach 
Action research is a research approach, which specifically takes a real-life, practical 
business problem as its research question, and embeds the researcher to be a part of 
the business unit – collaborating together to solve the problem. The research process 
can be thought of as an operationing model, where the purpose of the researcher is 
not as much to identify and correct a problem, but instead encourage introspection, 
foster communication and facilitate collaboration within the company, to incite a 
change to take place. (Eriksson and Kovalainen 2008: 193-195) Coughlan and Coghlan 
(2002: 222-223) underline that action research is research in action, instead of re-
search about action. In contrast to other research methods, the researcher in action 
research is not an external observer of the business entity, but rather an involved and 
active participant in the community, building a body of knowledge simultaneously with 
a concrete action taking place. As such, the role of researcher in action research is not 
unlike that of a consultant offering their knowledge for the company to incite change 
inside itself. 
As an iterative research method, the research process in Action research is performed 
in repeating cycles. After an initial cycle of data gathering, analysis and planning, an 
action is taken. The action is then observed and finally reflected upon. Based on this 
self-reflection on the consequences of the action taken, a second cycle of planning, 
action, observation and reflection begins, and the cycle is repeated again and again as 
deemed necessary. (Coughlan and Coghlan 2002: 231) Owing mainly to its context-
dependency, the validity and reliability of an action research study does not necessarily 
directly correlate with the methods of validation in more traditional scientific research. 
Being a collaborative problem-solving approach that aims to produce results that are 
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directly useful to the community under study, the validity of an action research study is 
analyzable more by how well it manages to describe the phenomena inside the com-
munity, and how well it can empower and take input from the domain-specific 
knowledge of this group in creating a suitable reaction to the problem. For this reason, 
Eriksson and Kovalainen (2008: 207-208) maintain that knowledge created in action 
research is highly context-dependent, and as such it is important to clearly demarcate 
the context in which this knowledge has been obtained, as it greatly affects the trans-
ferability of this knowledge to a different context. 
The implementation of this research is illustrated in Figure 2. 
 
Figure 2. Action research in this study. 
 
As illustrated in Figure 2, the four main steps taken in this research are as follows: 
First, Data Gathering is performed to obtain a view of what quantitative data the com-
pany has relating to the business problem. The Data Gathering stage includes two dis-
tinct actions: a) a SERVQUAL survey is sent for case company key customers to an-
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swer. The purpose of this questionnaire is to establish a measurement of both per-
ceived and expected quality of service; and b) collecting the company working time 
records to obtain an assessment on capacity and internal efficiency. 
Capacity efficiency is measured based on the observed patterns from the working time 
information related to the projects. Specifically, overtimes and the number of simulta-
neous projects per employee, and the amount of employees involved in a project (i.e. 
scatter factor) are examined. In addition to the quantitative data gathered in Step 1, 
qualitative data of phenomena relating to financial performance of projects is obtained 
through interviews with the company controller. Once the Data Gathering phase is 
completed, the research proceeds to the next, second stage of Data Analysis. 
 
The purpose of data analysis in this study is to link the gathered data, collected from 
several data sources, with relevant literature, thus ensuring a triangulation of theory 
(Patton 1999: 1196-1197) to improve the validity of the gathered data. Employees of 
the case company are engaged in the analysis and later on feedback of the obtained 
data, and also take part in creating recommendations based on the data and their own 
subjective view of the business problem. 
Thirdly, Data Validation and Feedback are implemented as the next step in the re-
search process. Data feedback is obtained from representatives of the case company, 
based on the interpreted results of the gathered data. The goal of this analysis is to 
continue with the triangulation (Patton 1999: 1195-1196) on the gathered data, as 
employees and management provide their own view of the phenomena in the company 
and how the analyzed data relates to those phenomena.  
Fourth, Action Planning continues the research cycle. An action plan is created in col-
laboration with the research subjects to respond to the business problem, culminating 
in an Implementation Plan that lists actions to be taken by the company. The intended 
effects of the planned action are enumerated, and managerial implications are de-
scribed. 
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Finally, the developed action plan Implementation and Follow-up would take place. As 
important as these further steps are for learning to take place in the process of action 
research, as discussed earlier in the Introduction, these two phases lie beyond the 
scope of this Thesis owing to their timeframe extending beyond what is feasible to 
address in this study. Therefore, the conclusions and managerial implications present-
ed in Section 6 will focus on the implementation and its intended effects. 
2.2 Data Sources and Analysis Techniques 
To tackle the research question, three main sources of field data are being drawn from 
in this study: a) company time tracking data, b) service quality questionnaire, and c) 
internal stakeholder interviews. These three sources are detailed in greater detail later 
in this sub-section. To complement these data source, the researcher uses his partici-
pant observations, being one the most senior employees in the case company. Alt-
hough these observational data are not included in the main data collection, they pro-
vide important background and eventually help justify the suggested recommendations 
and their feasibility. 
First, the case company time tracking data, comprising of the work time records in the 
case company, are gathered using a web-based tool. Each employee is expected to 
work 7.5 hours per each workday, excluding holidays and sick leave. Work time is di-
vided across each project, and employees have some freedom on choosing their own 
schedule to fill in the hours, but all time must be entered by the end of each week. 
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The working hour reports data is available starting from the beginning of 2011, but has 
not been extensively collected before week 41 of 2011, when a new policy was en-
forced to improve the time tracking data. As such, this data should be considered to be 
increasingly unreliable before this date. Nevertheless, after this date the records have 
significantly improved and patterns can be detected. The tracking data is stored in a 
centralized database, where it was exported as a batch file and analyzed using statisti-
cal methods to visualize patterns in the data. 
The second source of data, a service quality questionnaire, is a quality questionnaire 
that was sent out to 10 key customers. The SERVQUAL framework, which was used as 
a basis for the questionnaire, is detailed in Section 3.3.1. Of all the 20 persons, to 
whom the questionnaire was sent to, only a single person responded. Owing to the 
very low number of respondents, the data from the service quality questionnaire can-
not thus be used to generalize on the quality of service in the company. However, the 
results were analyzed within the context of the single respondent, and the usefulness 
of the tool was assessed. 
The third sources of data, internal stakeholder interviews are conducted to obtain a 
better view of the phenomena inside the company. The interviews were held according 
to schedule in Table 1.  
Table 1. Interview schedule 
 Informant Data Date Duration Documentation 
Semi-Structured Interviews at Company HQ 
Interview 1 Controller Project finan-
cial data 
21/3/2012 60min Notes 
Interview 2 CEO Company Vi-
sion 
21/3/2012 30min Notes 
Observation 
1 
Controller, 
Sales Direc-
tor, Project 
Manager 
Observations 
of a meeting 
regarding ef-
fort overruns 
in a project 
21/3/2012 30min Notes 
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Group Interviews at Company HQ 
Group Inter-
view 1 
CEO, Con-
troller, 
Sales Direc-
tor, Project 
Managers 
Data analysis 
feedback 
12/04/201
2 
1h30min Audio recording 
Group Inter-
view 2 
CEO, Con-
troller, Di-
rector of 
Product, 
Project 
Managers 
Implementa-
tion plan 
17/04/201
2 
1h Audio recording 
Other discussions 
Informal 
web-based 
chat 
Two former 
employees 
Service blue-
print experi-
ences from 
previous com-
panies 
19/04/201
2 
30min Chat logs 
 
Two group interviews were held at the company headquarters, where the research 
data and relevant literature was presented. The group was then allowed to freely as-
sess their experience of the phenomena in relation to other data obtained and the lit-
erature review. The interviews were recorded using a smartphone, and analysis was 
performed using conceptual mapping techniques. 
Conceptual mapping is a technique developed by Novak in 1972. The technique entails 
first identifying a set of core concepts that are seen as relevant to a focus question, 
which are then placed on a map and linked together by linking words according to their 
relevance. (Novak 1998: loc. 5111) In this analysis, instead of using core concepts, 
core statements made by the interview group were used instead. 
14 
 
Finally, participant observations, made by the researcher are used to complement the 
main data sources and provide wider background for the study. The researcher, who 
has worked within the company for seven years, was one of the first employees hired 
after the company founders. As one of the key employees in the company, the re-
searcher has access both to internal documents and key management personnel. Ob-
servations made by the researcher served as talking points during unstructured inter-
views. 
2.3 Validity and Reliability 
Considering the differences between a work of research conducted in the field of natu-
ral sciences, and a study, which examines social phenomena, there is a great differ-
ence in the repeatability of the research process and its results. Due to the ambiguous 
and irregular nature the social phenomena, Checkland and Holwell (1998: 20) argue 
that researchers implementing action research or other similar approaches in order to 
understand social realities, cannot make as solid claims of their studies’ validity as 
characterize study of e.g. natural sciences. While this complete replicability of results 
cannot be guaranteed to be homogenous through time, an action research study must 
nevertheless aim for a recoverable process, by reporting the set of ideas and the pro-
cess in which they are used in a way that interested outsiders will be able to make 
sense of the research. 
Another paradox of qualitative research is that presented by Patton (1999: 1204): due 
to the nature of action research, often the best way for the researcher to observe the 
community under study, is to embed themselves to experience the situations firsthand. 
This allows the researcher to truly generate personal insights, but at the same time 
makes their objectivity suspect. To solve this paradox, the researcher needs to em-
brace an “emphatically neutral” stance, being perceived as interested and caring to-
wards the research subjects, but at the same time appearing impartial. In other words, 
the researcher is neutral and has no preset stance in the matter, instead of being 
completely invisible to the subjects. 
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In this thesis, recoverability is maintained by first listing the data sources. Secondly, 
the data analysis is subjected to feedback from the research community, allowing the 
research subjects to contribute to the construct validity. Thirdly, a theory triangulation 
is maintained by basing the analysis of data on the theoretical framework obtained 
from literature review. Together, these three factors form a chain of evidence (Yin 
2003), making the research process recoverable. 
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3 Productivity in Services Processes 
This section draws upon existing literature to introduce the main theoretical concepts 
behind the phenomena examined in later sections of the Thesis. The concept of 
productivity is explored and broken down to its constituent sub-theories. Evolution of 
services-dominant logic is discussed, and also how it affects the measurement of effi-
ciency and quality of businesses. Existing frameworks for measuring these aspects 
quantitatively are then examined, and eventually research data gathered will be ana-
lyzed using the approach developed in this section. 
3.1 Services-dominant Logic and Productivity 
As stated in Section 1, Vargo and Lusch’s (2004) theory of services-dominant logic rep-
resents a fundamental conceptual change in the services industry. One of its direct 
consequences is the shift in roles of who actually is the value creating party. Grönroos 
(2008) suggests that existing conceptions of value-in-exchange are being challenged 
by a more customer-oriented concept of value-in-use. According to this notion (Grön-
roos 2008: 301), from a value creation perspective, there would not be any fundamen-
tal differences between goods and services – either one is purchased by the customer 
in order to assist them in a service that creates value for them.  
Irrespective of whether or not the customer purchases a goods or service, to a varying 
degree further operand or operant resources are needed to create value out of this 
transaction. Grönroos (2008) calls this setting the customer’s value foundation. Due to 
this value-creating process it cannot be the firm that pre-creates the value and embeds 
it in physical goods – the value is always realized through a consumption process 
(Grönroos 2008: 302-304). As such, it can be logically concluded that any functions 
that are present in a service which do not match the customer’s value foundation, or 
that the customer cannot apply their own operand and operant resources upon to cre-
ate more value, are functions that the customer does not consider to contribute any 
value, and likely will not pay a higher price for.  
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Echoing Vargo and Lusch’s sentiments, according to Grönroos (2001) ”a service firm 
has no products, only interactive processes” – that is, a service firm cannot by itself 
create and store need-satisfying product-equivalents for customer consumption at a 
later time. Instead, the consumption of a service takes place at least partially in inter-
action with the service process. Grönroos and Ojasalo (2004) view that if this notion 
holds true, then traditional manufacturing-oriented productivity models, which measure 
the value added during the production process against costs associated in the same 
process, are not applicable for a services company. Instead Grönroos and Ojasalo see 
that new productivity measures for quantifying productivity in a services context need 
to be developed. 
In Grönroos and Ojasalo’s (2004) service productivity model, the productivity of a ser-
vice process is seen as a function of: 1) How efficiently input resources into the service 
(production) process are transformed to outputs in the form of services (internal effi-
ciency); 2) How well the quality of the service process and its outcome is perceived 
(external efficiency or effectiveness); and finally, 3) How effectively the capacity of the 
service process is utilized (capacity efficiency). 
While traditional manufacturing productivity increases mainly focus on the first axis, 
changes in the service process can affect these three axes of the service. Increases in 
internal efficiency may lead to lower perceived service process quality (external effi-
ciency) or lower utilization of the service capacity, in which case overall service produc-
tivity may remain the same, or even decrease. In the same manner, sudden increases 
in demand may bring the service production over capacity, leading to deterioration of 
quality. A physical goods’ production process can instead take advantage of warehous-
ing to even out peaks in demand. 
Due to the interactivity of the service delivery process, Grönroos and Ojasalo (2004) 
also highlight the importance of having the customer engage in consumption process 
with a set of appropriate inputs. Appropriate inputs in this case are such, as enabling 
high efficiency and quality from the provider’s side. As the service process unfolds in 
coordination with the customer, and not through the customer interacting with a man-
ufactured product to fulfill their value foundation, failure in providing these inputs pre-
vents or delays the service provider’s process, having an effect on the provider’s effi-
ciency and capacity (Grönroos and Ojasalo 2004: 418-419). This interaction is a learn-
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ing relationship for both the customer and the firm. When both parties continue to 
engage with each other, they may attempt to affect the behavior of one another or 
modify their own behavior, leading to higher productivity.  
3.1.1 Swift, Even Flow 
An alternative framework for assessing a service firms’ productivity that of swift, even 
flow. This framework views a service process as a pipeline, where eliminating waiting 
times increases process throughput. As originally envisioned by Schmenner (1986), in 
most cases service firms can be divided into two axes in a service process matrix, ac-
cording to their degree of interaction and customization with and for a customer, and 
the degree of labor intensity in their service process. In this matrix, the top-left corner 
of the matrix would then be associated with an increase in productivity. Later, upon 
further research, Schmenner (2004) revised the two axes to represent variation and 
relative throughput time. In this context, variation shall mean variation in the process 
of providing the service, not the amount of service options (or service products) avail-
able. In this iteration of the service process matrix, Schmenner concludes that the ma-
trix now measures purely productivity, and not necessarily profitability - profitability 
can take place at any position in the matrix, and moving towards the top-left corner 
increases productivity only. This diagram is displayed in Figure 3. 
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Figure 3. Classification of services (Schmenner 2004). 
 
Transitioning towards a more swift, even flow can also be seen as improving the ser-
vice provider’s process, and corresponds well with the concept of internal efficiency. It 
can also be seen as better controlling the required customer contributions: according 
to Fließ and Kleinaltenkamp (2004: 392-393) low quality of customer participation, 
manifested as delays can cause bottlenecks and capacity problems and thus lead to an 
overall delay of service delivering – whereas changing or uncertain customer require-
ments can negatively affect service effectiveness. In certain cases, though (Fließ and 
Kleinaltenkamp: 2004), increasing customer participation may lead to higher effective-
ness, as customers can handle some service tasks by themselves – thus reducing rela-
tive throughput time.  
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3.1.2 Reliability of Cost Estimates 
For any new project or business venture, cost estimates are often used to determine 
their economic feasibility. As the theory of Swift, Even Flow posits, an increase in the 
degree of variation in process flow – whether in quantity, quality or timing – results in 
the decrease of productivity in a services process. Similarly, reduction in service 
throughput time increases productivity, and decreases the wasted effort for a given 
project. (Schmenner 2004: 335) From an estimates point of view, this also reflects in 
the reduced variability of effort estimates, and an increase in their accuracy, when 
moving towards a swifter, more even flow. 
Jørgensen and Sjøberg (2001: 940) make a clear distinction between price-to-win, es-
timated effort and planned effort. If the effort estimate is considered to be the median 
value of the amount of effort required, then it is by definition 50% likely that the actual 
effort is higher than that. To compensate for this, planned effort may thus be in-
creased to compensate for possible risk associated with the project. It is important to 
separate these two measures from price-to-win, which may be based on the effort 
estimates, but is ultimately a mere sales tool – a company may decide to allow a high-
risk project to be sold less to win a key customer. In many cases however these differ-
ent estimation terms are mixed, leading to poor estimation accuracy. (Grimstad et al 
2005: 308-309) If a project is contracted with a fixed price, overrunning costs can dec-
imate the expected profits entirely. 
3.2 Measuring Efficiency 
Grönroos and Ojasalo (2004: 420) present three basic ways of measuring efficiency 
(internal efficiency) in a services process. Physical measures - also known as traditional 
productivity measures – gauge the amount of physical outputs provided for a set of 
inputs, such as amount of customers served per employee working hour. Financial 
measures, on the other hand measure the business costs and consequences of a ser-
vice process. In other words, they measure the costs of the inputs and the revenue 
generating process outputs. As a third measure, a combination metric is presented, 
which combines either a financial cost measure with a physical output measure or vice 
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versa. Examples of such measures include total revenue generated divided by each 
employee, or the cost of employee resources divided by number of customers served. 
Of these three measures, Grönroos and Ojasalo (2004: 420-421) conclude the financial 
metrics to be the most useful in providing real managerial instruments that would as-
sist in productivity management. The lack of both cost and revenue effects means that 
physical measures can hide financial pitfalls in the service. By only concentrating on 
the amount of physical interactions or “service units” delivered, physical measures do 
not in any way reflect the effect service quality has on revenue. Similarly, these metrics 
do not give precise information on the cost of input resources used to produce these 
services. 
Combined metrics also suffer from the same pitfalls as physical measures – their ab-
stractness from actual revenues and costs make them less than optimal to be used as 
service production steering instruments. For these reasons, Grönroos and Ojasalo hold 
that financial measures, nevertheless with their own deficiencies, are likely to be the 
most suitable for expressing the interrelatedness and thus the concrete sum of internal 
efficiency, cost effective use of production resources, external efficiency and customer 
perceived quality (Grönroos and Ojasalo 2004: 421). As such, the most correct way of 
measuring a service process’ productivity is the relation between revenues from a giv-
en service and costs of producing said service. If a resource structure for a given ser-
vice is changed so that costs increase, but revenues increase more than the costs, 
productivity increases. 
3.3 Measuring Quality 
There are several frameworks that attempt to explain the phenomenon otherwise 
known as quality, and particularly try to address the problem of measuring it. Accord-
ing to Kang and James (2004: 266-267) these frameworks are often divided to either 
an American or European perspective. One of the most often cited instruments in 
measuring service quality is SERVQUAL, developed by Parasuraman et al. (1988). 
However, there is disagreement as to what are the dimensions of service quality that 
should be measured, and Kang and James (2004: 266) suggest that SERVQUAL’s focus 
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on the functional aspects of service delivery (American perspective) does not take into 
account two more components, technical quality and image (European perspective). 
They conclude that while SERVQUAL’s validity in measuring the functional aspects is 
clear, to get a comprehensive view of a service company’s quality, more instruments 
are needed.  
3.3.1 The SERVQUAL Model 
SERVQUAL is an instrument for measuring consumer perceptions of service quality. It 
was developed by Parasuraman et al. (1988) and subsequently refined and revised in 
1991. Instead of measuring objective quality, which the authors consider to be a pure-
ly conceptual and academic construct (Parasuraman et al. 1998: 15), the instrument 
measures quality as perceived by consumers when interacting with a service company. 
In line with Grönroos (1982), this service quality is viewed as ”the degree of direction 
and discrepancy between consumers’ perceptions and exceptions”, where the expecta-
tions of a customer are viewed in terms of needs or wants of customers: what they 
expect a high quality service provider should offer. (Parasuraman et al. 1988: 15-17) It 
should be noted, that the aspect of service measured by SERVQUAL is purely function-
al, and as such does not reflect technical service quality (Kang and James: 2004). 
The SERVQUAL instrument measures customers’ perceived quality of a service using a 
22-item questionnaire instrument. In the instrument, the 22 items are divided into five 
distinct dimensions: reliability, assurance, tangibles, empathy and responsiveness. 
(Parasuraman et al. 1988) These five dimensions are distilled from a set of 10 different 
dimensions identified in an earlier study by the same set of authors: reliability, respon-
siveness, competence, access, courtesy, communication, credibility, security, under-
standing and tangibles (Parasuraman et al. 1985). The five dimensions of SERVQUAL 
are described in Table 22. 
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Table 2. The five dimensions of SERVQUAL (Parasuraman et al. 1988). 
Reliability Ability to perform the promised service dependably and accurate-
ly 
Assurance Knowledge and courtesy of employees and their ability to inspire 
trust and confidence 
Tangibles Physical facilities, equipment, and appearance of per- sonnel 
Empathy Caring, individualized attention the firm provides its customers 
Responsiveness Willingness to help customers and provide prompt service 
 
According to Parasuraman et al. (1985), the measure of quality in SERVQUAL – the 
difference, or gap between service that a customer expects, and the one that they 
perceive – is a byproduct of several other gaps in the service organization. This logic is 
further illustrated in Figure 4.  
24 
 
 
Figure 4. The service quality model (Parasuraman et al. 1985). 
 
Together, Gaps 1 to 4 affect the size of Gap 5. It is notable that the quality of service 
delivery can only affect the perceived service, and not expected service. However, via 
communication, both the perceived and expected service can be affected (Parasura-
man et al. 1985). This not only highlights the importance of managing customer expec-
tations by keeping them on a level that can be matched by service delivery, but it also 
means that good communication can affect the perceived service quality level as well, 
by highlighting features that are otherwise not noticed. Naturally, a large difference in 
gap 5 is not always completely undesirable, as it may also signify a service experience 
that exceeds a customer’s expectations. 
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3.3.2 Technical and Functional Quality Model 
The technical and functional quality model posits the European perspective, and di-
vides service quality in three main perspectives. The quality of the end result of a cus-
tomer’s interaction with a service firm is technical quality, as illustrated in Figure 5. 
Together with functional quality – how the technical outcome is reached during the 
service process – the technical and functional aspects contribute to a service firm’s 
image, with the image perspective acting as a filter for the other two dimensions: a 
customer with a positive image of a firm may seek excuses for a negative service en-
counter (Grönroos 1993: 38-40). This perspective is markedly important to service 
firms, as they interact with the customer directly and cannot hide behind corporate 
brand names or distributors. 
Figure 5 illustrates the technical and functional quality model developed by Grönroos 
(1993). 
 
Figure 5. Technical and functional quality model (Grönroos 1993). 
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According to Kang and James (2004), in several service fields the technical quality as-
pects of a service are difficult to ascertain. Since the customers do not possess the 
necessary skills to evaluate the technical quality of a service, more emphasis is based 
on functional quality aspects instead. Also, according to their findings (Kang and James 
2004: 274), functional quality has a greater effect on image than technical quality. 
Nevertheless, their conclusion is that a comprehensive measurement of a service firm’s 
quality necessitates all three perspectives. 
3.4 Capacity Management in a Services Context 
Armistead and Clark (1993: 5) highlight three issues that affect the management of 
supply and demand in a services company: 1) The organization’s limited ability for ca-
pacity alterations facing rapid fluctuations in demand; 2) Consistency requirements in 
the level of customer service delivered; 3) Uncertainty of demand. 
Whereas traditional manufacturing industry can benefit from a capacity buffer stored in 
a warehouse, services must be produced real-time, which makes matching supply and 
demand very important. In any case, all organizations will at times run out of capacity 
to satisfy demand within the required timeframe. In these situations, the capacity of 
the company moves to a “coping” zone, and service quality will invariably fall – either 
controllably or in a controlled manner. It is important to note that often service opera-
tions managers are not aware their company is entering the coping zone. Some early 
warning signals may be present, such as customer complaints and staff stress. Neither 
is it often known in what way the service levels degrade (Armistead and Clark: 1993). 
Nevertheless, the links between capacity and quality – and thus overall services 
productivity – are clear.  
3.4.1 Cutting Corners 
According to Hendriks et al. (1998: 185-186) multiproject environments suffer from 
project scatter factor. As specialist employees focus on a certain discipline, the number 
of people needed to fulfill all areas of a project increases. A higher project scatter fac-
tor means that more people are needed to accomplish a task, and these people subse-
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quently shift from one project to another. As the scatter factor increases, the efficiency 
and devotion of a single expert on a project subsequently decreases. One tactic to re-
duce this scattering is to fix people into the project. According to Hammer and Champy 
(2009), one way of doing this is by giving more autonomy to a small project team. This 
requires better technical skills, and thus an investment in training and development, 
but in balance the team requires less expert assistance and can be more efficient. 
Hendriks et al. (1998: 187) propose a division of multi-project personnel in three 
groups according to a resource dedication profile. All-round project members have 
knowledge of the entire project, and are capable of handling majority of issues within 
the project. Occasionally, these all-round project members will require help from a 
small group of expert employees in the organization. These experts can have very nar-
row and deep field-specialization knowledge, and they will move from one project to 
the next according to the projects' needs. A third cross-project group of employees 
should exist to perform routine-like activities that need to be executed in several pro-
jects. Project personnel may enlist the services of this group when they are needed. 
Findings of Oliva and Sternman (2001: 907-908) support the effect of scatter factor on 
service quality. Result of their studies demonstrate, that employees in services organi-
zations are more likely to cut corners than work overtime when faced by greater work 
pressure. This reduction in quality in instantaneous whereas an increase in capacity 
can only have an effect in the company capacity at a far greater time scale, and with-
out established quality norms, constant random increases in demand erode the com-
pany quality standard that eventually becomes embedded in employee service stand-
ard. Oliva and Sternman (2001: 910) also conclude that overtime, while an indication 
of capacity issues, is a natural response to work pressure, and can be used periodically 
to handle peaks in demand. However, extended periods of overtime increase employee 
fatigue, leading to lower productivity. These periods should therefore be avoided. 
3.4.2 Effect of customer-intensity on capacity 
Anand et al. (2011) note that since the quality of service in customer-intensive service 
processes is directly related to the time spent in interacting with the customer, it is 
possible for the service provider to increase productivity by focusing on spending ade-
quate time with each customer, rather than focusing on maximizing throughput by 
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speeding up the service. Each customer that interacts with a service company also 
forms a negative externality on all other customers interacting with the same company, 
as without increasing the amount of staff associated with a service, it is impossible to 
allocate the same amount for an increasing customer base. Therefore it is argued that 
the overall productivity of customer-intensive services does not increase directly with 
the amount of customers interacting with the service concurrently. 
The evidence presented by Anand et al. (2011) supports the conclusion that for a cus-
tomer-intensive service, the service provider stands to gain from limiting the amount of 
customers it interacts with. From a capacity standpoint, Hendriks et al. (1998) con-
clude that the quality of a service falls when the amount of projects served by a single 
employee grows, also supporting the notion that after a certain point, productivity of a 
service will not increase linearly with the amount of customers served by the same 
amount of staff. 
3.5 Summary of Productivity in Services Processes 
Assessment of productivity in services-dominant logic requires a set of new principles. 
It is neither no longer conclusive, nor in many cases even possible, to measure a ser-
vice processes efficiency with traditional manufacturing methods: as costs associated 
with producing a one unit of service. Instead, the productivity of a service process is 
the factor of Internal Efficiency, External Efficiency and Capacity Efficiency. (Grönroos 
and Ojasalo 2004) 
Assessing each of the tree factors requires their own set of metrics. Internal efficiency, 
or efficiency in the service process can best be analyzed through financial methods. 
(Grönroos and Ojasalo 2004: 420-421) The technical and functional quality model 
(Grönroos 1993) offers an insight into external efficiency, or the efficiency of the ser-
vice process and its end results in fulfilling the customer’s value foundation – the func-
tional aspects of which can be measured using a SERVQUAL survey (Kang and James 
2004). Resource dedication profile and scatter factor can highlight capacity efficiency 
of a multi-project services environment. Overly scattered employees may start cutting 
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corners to reach their expected productivity quota, leading to deterioration of quality 
standards and “coping”. 
These three different factors create a factor for analysis, later applied against the case 
company data. In Section 4, the case company is examined against these three identi-
fied factors and the final recommendations are developed in Section 6. 
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4 Case Company Analysis 
The purpose of this section is to analyze the available quantitative and qualitative in-
formation found within the case company, as relates to the three factors that consti-
tute the framework of productivity in services firms, as discussed in Section 3. The 
main data sets for the analysis of capacity and external efficiency are the hour reports 
generated by the company. This analysis is performed in Sections 4.1 and 4.2 respec-
tively. 
In addition to time tracking data analysis, a qualitative analysis of internal efficiency is 
performed in Section 4.3, based on discussions with the company Controller. The re-
sults of these three analyses are presented for discussion to the research subjects in 
Section 5, to obtain feedback into the data and both its validity and usefulness in ex-
plaining and monitoring the productivity within the case company. 
4.1 Capacity Overview 
As discussed in Section 2.2 company time tracking data is the main source of quantita-
tive data in this research. The use and therefore comprehensiveness of data in the 
time tracking tool has increased towards the second half of year 2011, and for the 
purposes of research performed in this chapter, only considered valid and reliable from 
that point onwards. 
In total, the time tracking data represents some 34 000 employee hours over a period 
of one year and ten weeks, spread across 35 different employees. With an average of 
22 working days per month per employee (Finnish Tax Administration 2012), and 7.5 
working hours per workday for 11 months per year, the time tracking data for the 
whole year covers some 53.5% of all accountable working hours. 
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Figure 6. Number of weeks where an employee has worked over 40 hours. 
 
Figure 6 displays the number of times during the reporting period an employee has 
accrued over 40 hours of working time in one week. Overtime requires a separate bi-
lateral consent between employee and employer – however, since the company uses a 
flexible working hours system, the employee can due to work requirements collect a 
periodical overtime balance, which they can negate by working shorter days in return. 
According to Oliva and Sternman (2001: 907), employee overtime is a clear indication 
of a service process not having enough capacity: as employees respond to sudden in-
creases in demand firstly by cutting corners and secondly by working overtime, a ca-
pacity overrun has already taken place when overtime is being accrued. 
According to the Finnish working hours act (1996/605, 13§), maximum allowed flexible 
time is ±3 hours, with a maximum of 40 hours accrued in overtime balance for the 
employee. On average, an employees weekly working hours should not exceed 40 
hours. According to figure 10, during the one-year reporting period, most of the em-
ployees accrued significant overtime only on 1-3 weeks. 
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Figure 7. Percentage of employees reporting over 40 hours per week. 
  
Figure 12 shows the percentage of employees reporting having worked of 40 hours on 
a given week. It is notable that on nearly any given week, at least one employee has 
reported having worked for over 40 hours. On week 47 of 2011 – from 20.11.2011 to 
26.11.2011 – one third of employees reported over 40 hours of working time. Apart 
from this anomalous week, likely caused by extra effort due to U.S. Thanksgiving Day 
holidays, the data would not seem to signify that the company has a problem with 
overtimes. 
4.1.1 Resource Types and Planning 
The company not exhibiting high overtimes might not yet indicate that capacity prob-
lems do not exist. An employee can still be overwhelmed by work, and yet refuse to 
work overtime. Based on discussions with project managers, when resource planning is 
performed, some employees are very often “overbooked”, and thus their scheduled 
work exceeds their ideal capacity of 100%. Particularly senior employees are recog-
nized to be key in multiple different projects, potentially increasing their scatter factor. 
Both scatter factor and resource dedication profile inside the company are measured 
based on the available time tracking data. Scatter factor for a project was measured by 
the number of employees performing contributions to that project over the period of 
one week. To augment this metric, resource dedication profile was constructed by cal-
culating the relative amount of work performed by dividing project participants into 
three groups as defined by Hendriks et al. (1998: 187): all-round project members, 
services group (e.g. testing and systems infrastructure), and experts. In addition to 
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these three groups, a management group consisting of project management input was 
added as fourth group. 
 
Figure 8. Project scatter factor. 
 
Figure 8 displays the scatter factor for a project over its lifetime. Apart from the stand-
still period when the illustrated project was put on hold, there were at any given week 
at least four employees involved with the project. This number was found to remain 
relatively same across different projects, when they were active. Next, the distribution 
of work efforts between different groups of employees, i.e. their resource dedication 
profile, was analyzed. 
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Figure 9. Resource dedication profile for a single project. 
 
Figure 9 shows the resource dedication profile for the project displayed in Figure 12. In 
order to construct the diagram, employees contributing efforts into the project were 
divided in four groups based on the researcher’s understanding of their role in the pro-
ject, and their general role inside the company.  
The dormancy period of the project is again emphasized in Figure 9, with the project 
manager being the single person expending effort on the project during this period. 
After the dormancy period, the project begins to exhibit a typical pattern for projects in 
the company – work is handled more by all-round employees and the role of expert 
personnel diminishes. However, as this chart was constructed retrospectively, it shows 
more that projects tend to focus around a certain core group of employees when im-
plementation begins. Owing to retrospective grouping of employees and lack of project 
documentation, it cannot be directly observed whether the core group was defined in 
advance, or whether it formed organically. 
4.1.2 Scatter Factor of Individual Employees 
In addition to project-level data, scatter factor of individual employees across different 
projects was measured by assessing the amount of contributions to different projects 
an employee has made on a weekly level.  
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Figure 10. Comparison of scatter factors between senior and junior employee. 
 
As illustrated in Figure 10, scatter factor varies greatly within the company: in general, 
senior employees have been associated with a larger project portfolio, whereas junior 
employees are more dedicated to a single or only few projects. Also, employees that 
can be categorized as belonging to a services group – such as systems administrators 
and testers – tend to migrate between several different projects. Figure 17 displays a 
comparison in project scatter between a senior services group employee (in blue) and 
a newly hired, relatively project-dedicated employee (in red). According to a project 
manager in the company, a problem for the organization is the large amount of small 
“backburner” projects, which have been accumulated over time. These projects often 
incur a very small amount of work monthly that requires input from more senior em-
ployees. These projects tax the more senior employees, but as such the workload as-
sociated with each individual project is so small that they are felt not considered to 
warrant a dedicated team. 
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4.2 External Efficiency Overview 
In order to assess potential quality implications associated by exceeding capacity, and 
to establish a baseline of quality understanding within the company, a functional ser-
vice quality questionnaire (Appendix 1) based on revised SERVQUAL framework (Par-
asuraman et al. 1988) was sent to several customer companies, altogether to a total of 
10 recipients. After two weeks of the original request for questionnaire, a reminder was 
sent to recipients that had not yet responded to the query. All in all, in four weeks only 
one recipient responded to the questionnaire request. Therefore the results of the sur-
vey do not represent an overall view of the entire clientele, and can only be used to 
gauge functional service quality as expected and perceived by this single customer. 
 
Figure 11. SERVQUAL dimensions of the respondent project. 
 
Figure 11 represents the results of the SERVQUAL questionnaire, as responded by a 
single customer. Overall, the case company appears to have managed to meet cus-
tomer expectations in this project. Reliability, Assurance and Empathy axes are slightly 
below what the customer would expect, and in turn on Tangibility and Responsiveness 
aspects the company has managed to exceed customer expectations. A particularly 
large positive absolute gap in Tangibles is countered by a relatively low weight of im-
portance to the customer – overall, even though the case company far exceeds cus-
tomer expectations of its tangible assets (such as brochures, physical facilities and 
overall appearance), this factor is not significantly important to the customer. 
37 
 
Owing to the customer’s inability to verify the technical quality of the provided solution 
in several projects, and also due to the dissimilarity and variation of technical solutions 
provided to the customers, a technical quality overview was deemed to go beyond the 
scope of this research. 
4.3 Project Efficiency and Costs 
According to Grönroos and Ojasalo (2004: 421) financial instruments provide the best 
option from other alternatives (namely, physical or combined metrics) for managerial 
feedback and actions. Stated in a more simplified way, they posit that efficiency is a 
function of cost input spent per each unit of output generated. For financial purposes, 
these can be assumed to be analogous to costs versus profits. Since comprehensive 
financial data from customer solution projects was not available within the company, 
the assessment of internal efficiency was performed through interviews. According to 
discussions with the company Controller and CEO (listed as Interviews #1 and #2 in 
Table 1, respectively), there have not been reported any foundational profitability is-
sues in individual projects – that is, in the long run all projects in the company will 
reach a point of profitability. There are, however two key issues that were pointed out 
within the case company:  
1. On a per-project-level, the timeframe to reach break-even point for a project is 
often longer than anticipated 
2. On company-level, high costs are being accrued, which cannot be directly assigned 
to any particular project 
Both levels considered, Figure 12 presents a typical cost-profit breakdown for a pro-
ject. 
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Figure 12. Typical cost-profit breakdown for a project. 
 
Figure 12 shows a typical timeline for a customer project in the company, involving an 
initial set-up project followed by a maintenance phase. Customer pays a certain fee for 
the initial project, dependent of the project scope. After project go-live, a license fee 
for the use of the software is in effect. The license fee always includes a support con-
tract, but the justification for a license cost is that of a compensation for the accrued 
domain-specific knowledge that has been instilled in the platform, which allows for 
actual project costs to be lower, since a large part of reusability comes from the soft-
ware platform itself. Depending on the project, there may in addition be an upfront 
payment or a payment-upon-go-live, which subsequently have positive effects on 
overall profits. 
A common alternative for the typical project timeline is demonstrated in Figure 13 
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Figure 13. Unestimated additional costs push break-even point forward. 
  
 
Figure 13 shows a very common scenario in the case company projects: unexpected 
costs are accrued after project go-live, either delaying the planned project break-even 
point, or in some cases even the go-live date, thus also delaying the beginning of li-
cense fee revenue stream or fixed-cost payment upon go-live. Of several projects in-
spected within the company, nearly half of the projects were affected by the latter 
scenario. Reasons for this phenomena are assessed in Section 5.2. 
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Figure 14. Ratio of internal and external costs. 
 
Another concern raised by the company CEO in Interview I is demonstrated by data 
shown in Figure 14. According to the figure, on a company-wide level, only roughly 
65% of all accumulated costs (as measured by number of working hours) can be as-
signed to projects targeted at external customers. Remaining hours are either not be-
ing reported at all, or are reported against projects that have been initiated by the case 
company itself. It should be noted, however, that as not all of these reported hours are 
being billed from the customers, the ratio of profits against costs changes with each 
project. Therefore the ratio presented in Figure 14 does not directly correlate with 
overall revenue gained from external projects versus revenue “lost” to internal pro-
jects, but merely represents the costs accumulated per project type. 
Assessing the trend in the amount of hours reported in the time reporting system over 
history, and the division of those hours across different employees, it can be noted 
that the amount of unreported hours is gradually diminishing towards zero. In addition, 
another trend can be seen in the data, where hours that have previously been reported 
as having been spent in projects initiated by the case company are moving to be tar-
geted to external projects instead. According to company Controller’s opinion, voiced in 
Interview 2, this phenomenon is caused by pressure from project management to have 
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employees target their hours preferably against the external customer project that ini-
tiated the need to perform work on internal projects, instead of considering that work 
to be strictly initiated by the case company itself. 
4.4 Findings and Discussion 
Based on analysis of the data selected for this research, findings as analyzed in terms 
of capacity efficiency indicate that overtime amounts are not significantly high in the 
case company. The scatter factor in case company varies greatly between different 
employees, most notably based on the maturity level of employees.  The project-level 
scatter factor has a tendency to settle to stable level once an implementation phase 
begins in a project. The external quality levels could not be analyzed conclusively due 
to sample size being too small; and since the technical quality aspect in the external 
efficiency of the case company was not evaluated, the effect and magnitude of em-
ployee work pressure on project technical quality remains unconfirmed. The internal 
efficiency as expressed by project profitability over time is in many cases at risk, facing 
unaccounted costs. These unaccounted costs are particularly associated with the delay 
of go-live and subsequent diminishing of implementation costs in external customer 
projects. The reason for these costs was not clear based on discussions with the com-
pany CEO and Controller. 
It is the researcher’s opinion, since that while the breadth and depth of available quan-
titative data within the company is too small to base definitive managerial implications 
on, the phenomena affecting internal efficiency in Section 4.3 provide some insight into 
how productivity within the case company can be improved. The validity and reliability 
of the findings was discussed in an informal interview with the company mid-level 
management. This interview is listed as Group Interview #1 in Table 1. The amount of 
quantitative data available was also considered quite scattered and representing a 
moderate sample, and as such it was deemed to be inconclusive to base any concrete 
managerial implications on. However, it was concluded that the quantitative metrics 
and analysis tools themselves seemed useful. The discussion group concluded that the 
data collection efforts used to provide data demonstrated in this section should contin-
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ue, and the same metrics that were used for this study will be reanalyzed at a later 
point in time.  
Further feedback on the analysis was gathered in a separate interview, which is de-
tailed in Section 5. 
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5 Feedback Analysis 
This section presents the results of feedback on the analysis of the data gathered in 
Section 4 by organizing a group discussion with the company personnel.  
5.1 Feedback on Quantitative Analysis Performed 
To collect feedback of the results of the case company analysis, a group discussion 
with the company personnel was organized, with the researcher acting as a facilitator 
and observer. In this meeting, the researcher presented both the theoretical back-
ground and the available data to the research group. Further analysis of the group 
interview was performed by constructing a conceptual map of the discussion, which 
highlights key themes as they emerged during the discussion, and by triangulating the 
resultant analysis against the literary background. The group discussion participants 
were case company key management employees (listed as Group Interview #2 in Tab-
le 1). 
When presented with the analysis results, the discussion group agreed that findings 
reported in Section 4.4 were correct – the lack of available data inside the company 
causes analytical results to be inconclusive. While the quality of data did not support 
generalizations, the data sources and collection methods themselves were considered 
to be useful. The group’s unilateral agreement was to continue improving data gather-
ing inside the company, and to recreate the analysis at a later stage. 
5.1.1 Capacity Analysis Feedback 
The concept of scatter factor was recognized as important and reducing individual em-
ployee project scatter was considered desirable. Also, the role of expert and service 
employees was acknowledged – these employees will naturally have a larger scatter 
factor, but in exchange their contribution to an individual active solution delivery pro-
ject should be low. One of the project managers highlighted the tendency of projects 
to “stick” with the original implementers, explaining differences in scatter factors. Em-
ployees that have been with the company for a longer period of time have amassed a 
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portfolio of project involvement. These projects that have entered a maintenance 
phase do not by themselves contribute large amounts of work, but put together this 
work adds up, and the employee needs to shift between different projects during a 
working week. Newer employees instead have the possibility to focus more clearly on 
fewer projects at a time. The CEO pointed out that this is also natural owing to the 
rapid growth of the company – being a small company in a niche market it has been 
difficult and costly to dedicate single employees to any given project, as the percent-
age of work represented by any single employee was in double figures. 
The working group agreed that the root cause for this behavior was the sense of ur-
gency with the relatively small amount of work trickling down from the maintenance 
projects – associated with the fact that the original implementer could likely finish the 
task quicker, since they are already familiar with the project and its unique require-
ments. It was agreed that this both hampers knowledge sharing inside the company, 
and also contributes to the phenomenon of employees getting stuck with their pro-
jects. Project managers concluded that in their view it would be beneficial if employees 
taking part in an active solution project would be given the possibility to focus on that 
project – it is their view that creating a new solution requires more effort and concen-
tration that maintaining an existing codebase. Finally, the CEO suggested that it might 
be beneficial to set up a separate “maintenance team” to take ownership of these pro-
jects once the solution is delivered to the customer. 
5.1.2 External Efficiency Analysis Feedback 
Regardless of having received only one response to the service quality questionnaire, 
the SERVQUAL Questionnaire tool was considered to be valid and the information it 
provides useful. The information obtained from the single respondent matched the 
expectations of employees working with the customer. 
Several methods were suggested to improve customer participation in the query. Re-
flecting to his own experience as a respondent to similar questionnaires, the CEO – 
along with many other participants - summed their almost univocal dismissal of incom-
ing surveys – “if the survey looks like it will take more than 2 minutes, it goes straight 
to trash”. The sales director suggested adopting the questionnaire to be a part of their 
follow-up sales process. Owing to their working style, they are most likely to physically 
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contact with the customer, and can make filling the survey part of their meeting agen-
da – thus making it difficult for the customer to avoid responding. 
As described in Section 3.3.1, the SERVQUAL instrument is based on the Gaps model, 
by Parasuraman et al (1985). Of all the gaps presented in the model, it was considered 
useful to be able to measure at least Gap #1: the gap between a customers’ expected 
service level and what management perceives it to be. One method of measuring this 
gap is to have the questionnaire filled also by management, assuming the role of an 
imaginary customer transacting with the company. In conclusion, it was decided that 
the results of this survey can then be used to measure the variance between what 
management thinks the customer expects from the service – and what their expecta-
tion are in reality. 
5.2 Analysis of Internal Efficiency 
When presented with the results of the internal efficiency analysis, the discussion 
group agreed that the lack of standardized financial data across the different projects 
within the case company is a disadvantage, and that in addition to providing insight 
into capacity, the company time tracking data plays a key role in assessing the finan-
cial results of the case company service process. 
The company CEO and Controller mentioned that when previously a large number of 
the time tracking data had been targeted towards internal projects, the situation has 
since been improved. The employees have been encouraged to report their work 
against external projects. It was assumed that employees were worrying that their 
reported hours would directly translate to an invoice for the customer, and out of 
sense of professionalism would not target hours that they considered to be the result 
of any errors on their own or the company’s part. Expected direct consequences of this 
change are that the hours reported against internal projects are likely to diminish sig-
nificantly, and the hours for external projects will increase by the same factor. Never-
theless, the group concluded that the amount of invoiceable hours will likely stay the 
same, but the comparison between actual costs and revenue is more truthful. 
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Based on his desire to move the company towards a license-based model, the CEO 
desired more visibility into how much component reusability and thus “platform value” 
was being created within the solution projects. These reusable components are utilized 
across multiple different projects, and therefore a comprehensive set will increase the 
value of the software platform – and desirably decrease the amount of work required 
to implement customer solutions. However, part of the case company value increase is 
realized in the form of “competence capital” inside the company, the effect of which is 
that even in the absence of a completely reusable component, the same task could be 
accomplished faster by the same employee, as there is now previous experience of 
solving a similar issue. It was concluded by the group that it is difficult to measure the 
direct effect of component reusability on the projects. 
The sales director (acting as a project manager for a single project) highlighted his 
concerns with reliability of the time tracking data. Questions were raised regarding the 
time between actual accrued hours take place and the time they are reported to the 
time tracking system. This adds delay to tracking actual costs and therefore makes 
early flagging of anomalies difficult. It was agreed with the entire discussion group that 
the aim is to have all employee hours for a given week entered by the end of each 
week. This would allow analysis to take place on Monday next week. Finally, the pro-
ject managers remarked that already they need to constantly remind and push em-
ployees to fill in their hours each week. 
5.2.1 Reasons for Unexpected Costs 
The discussion group agreed that the phenomenon displayed in figure 12 is valid: very 
often projects tend to accrue additional costs beyond those that were planned, thus 
delaying the break-even point of these projects into the future. According to the sales 
director this imposes risk on the projects, as the likelihood of a customer contract ter-
mination increases over time, and with a sufficiently long timeframe to a break-even, 
the risk of it never being reached increases. 
Several potential reasons were put forward, among these are: 1) initial cost estimates 
are too optimistic; 2) specifications change during the project; and 3) customers’ are 
not able to deliver expected deliverables on time, i.e. their input to the case company 
service process is not at a satisfactory level (Grönroos and Ojasalo 2004). Of the rea-
47 
 
sons above, only the initial cost estimates can be affected by the case company itself. 
According to project managers, the latter two reasons often cannot be avoided – inter-
faces change, customers have internal delays in their processes, and very often cus-
tomers have difficulties visualizing their desires before concrete examples are made 
available to them. It was agreed that changes to the implementation plan are inevita-
ble, and should not be avoided. Instead, even when changes take place, it should be 
clear to both the case company and the customer how the goal will be reached, and 
what effects the change has to the overall project and its costs. 
The sales director highlighted the importance of knowing and communicating changes 
in fixed-cost projects. These projects are always based on a set of presumptions on 
which cost and profit estimates are calculated. Failure in communicating changes has 
led the company itself to absorb the additional costs caused by these changes, in some 
cases negating any expected revenue. 
Both Controller and the sales director agreed, that the customers usually do not object 
additional invoices based on changed conditions. The CEO noted that it is necessary, 
however, to be upfront with any additional invoicing – the customer will likely object to 
a radical increase in costs, which have not been notified in advance. Therefore, it was 
unilaterally agreed that the importance of early notice on any changes to the project is 
crucial. 
5.2.2 Improving Cost Estimates 
As discussed in Section 2.3.1, according to Jørgensen and Sjøberg (2001: 940) there 
are three levels of effort for any given project:  a) estimated effort; b) planned effort; 
and c) price-to-win. 
Once a project begins, the accrued spent effort can be compared to any of these. In 
the discussion, both project managers and the sales director voiced their concerns that 
the effort estimates for fixed-cost projects are often not very accurate. According to 
project managers, effort estimates are given and the price-to-win is locked when there 
is very little in terms of project specification available. Due to lenient specification 
planning in the company, there are also difficulties in defining what “changes” are. It 
was agreed by the whole group that more time should be spent on more accurately 
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defining how the company has understood the solution to be implemented, and com-
municating this to the customer. Also, the group agreed that having knowledge of 
what the estimated and planned efforts are for a given project will allow a conscious 
decision to be made to exceed the price-to-win effort, instead of blindly assuming that 
any effort beyond it has not been planned. This allows the sales director to use price-
to-win as a targeted sales tool for controlling prices in order to capture key customers. 
5.3 Implementation Plan: Draft 
To assess the potential implementation plan, a second meeting was held with Project 
Managers, Director of Product, CEO and Controller. The following data points were 
represented as significant from the previous meeting, and comments were requested 
whether the data points sufficiently capture the phenomenon of productivity inside the 
company. 
Point 1. Internal efficiency tracking. The time reporting data is the main tool for ana-
lyzing accrued costs on a project-level, and employee data input is considered to be on 
the right track. Project managers should monitor the difference between actual and 
invoiceable hours and flag any anomalies where the difference grows to an undesirable 
level. 
Point 2. Cost estimates. Different levels of effort estimates should be tracked, and 
specifications should be more detailed, so that changes to the specifications can be 
identified. Estimated, planned and actual effort should be compared with each other to 
identify overrun risks. These estimates should be tracked separately from price-to-win, 
allowing price-to-win to be used as a sales tool. 
Point 3. SERVQUAL questionnaire. In the data analysis session, it was agreed that the 
tool provides useful data, and thus should be taken into use in broader scale. Sales 
teams should gauge the service quality of existing customers immediately. Newer cus-
tomers should be surveyed once the solution is delivered. If possible, the sales person-
nel will dedicate 10-15 minutes of a customer meeting to fill in the questionnaire in 
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person. The management team will also fill in the survey, and their responses will be 
compared with those of the customer to highlight major differences and anomalies. 
Point 4. Capacity tracking. Project-level and individual scatter factors were considered 
to be useful in indicating anomalies in projects: e.g. a project with a small scatter fac-
tor that is effectively being implemented by one core employee, but this core employee 
has a high individual scatter factor might be troubled, as the employee needs to con-
stantly shift their focus from one project to the next. It was also agreed that an indi-
vidual’s scatter factor should be taken into each employee’s development discussions. 
In summary, the data points presented to the stakeholders were considered valid, and 
effort should be continued to increase their reliability. 
5.3.1 Analysis Feedback 
Overall, all of the aforementioned data points were concluded to be helpful for the 
company, but the general consensus of the discussion, according to the Director of 
Product, would not be enough to convey a true understanding of productivity inside 
the company, to which Project Managers agreed. Without a common framework of 
practices, Project Managers considered early flagging to be difficult, and they raised 
concerns of thresholds, escalation paths and similar risks. Also, without a clear under-
standing of how the implementation of projects begins – after or during sales efforts 
have concluded – the effort estimates would be difficult to produce and maintain up-
to-date, as some work would have already started, yet not all requirements are clear. 
To further analyze the discussion that was taking place between the different partici-
pants in the second meeting, a conceptual map was created. This conceptual map is 
shown in Appendix 2. From this conceptual map, it can be seen that the core issues 
raised by the team can by summarized and ascribed to the inability to maintain com-
prehensive project documentation, and on a more general level, lack of a clear process 
stretching from sales to delivery and maintenance. These two root causes were seen to 
cause several other issues within the company, each relating to the three tenets of 
services process productivity discussed in Section 3. To address these root causes, it 
was recommended that the drafting of a service blueprint would be added to the im-
plementation plan. 
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Point 5. Service Blueprint. Service blueprinting is a technique originally developed by 
Shostack (1984). In blueprinting, discrete service steps are broken into a process chart 
that takes the customer through the entire fulfillment process. The chart is divided 
according to a line of visibility between front- and back-office tasks, which allows the 
company to test its service process from the customer perspective, and isolate fail 
points where the service system might fail. Zeithaml et al. (2006: 267-276) extend this 
stage by adding a line of interaction that separates customer action from supplier ac-
tion, above which interactions are performed by the customer. According to Klein-
altenkamp and Fließ (2004: 396) an additional line of order penetration is also neces-
sary to determine which actions are based on customer initiative, and which are initiat-
ed by the company itself. 
This blueprint can be used as an analytical tool to obtain an objective overview of the 
service process which offers several benefits. Firstly, the blueprint provides an over-
view for employees to relate to and identify their own areas of responsibility. Secondly, 
a service blueprint highlights the customer’s role to the service process and identifies 
both internal and external potential fail points in the process. Finally, a clear blueprint 
facilitates bottom-up management by visualizing the entire service process to the re-
sponsible employees, who may then contribute to improvements of the entire chain on 
their own part. 
In discussions with two former employees of the company, the lack of a service blue-
print was highlighted. Both of the employees worked in the service delivery stage, im-
plementing services according to specifications agreed with the customer, and high-
lighted the fact that in their previous working environments they had been more aware 
of the service delivery process, and that process was followed rigorously. They de-
scribed the working environment within the case company as being more ad-hoc and 
responsive to external changes, which led them to feeling stressed and unable to antic-
ipate incoming tasks, and thus improve their own work. Both of the employees agreed 
that creating a service blueprint would be beneficial for the case company. 
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6 Discussion and Conclusions 
This section summarizes the results of this study. It presents the recommendations for 
the case company, managerial implications and future considerations, and evaluates 
the validity and reliability of the study. 
6.1 Recommendations 
This subsection first presents the recommendations for the implementation plan creat-
ed based on the case company analysis and the review of the literature and best prac-
tices. These recommendations were outlined in collaboration with the company mid-
level and top operational management. 
6.1.1 Service Blueprint 
As highlighted in Section 5.3.1, the lack of a clear process was seen as the root cause 
for most critical productivity issues in the case company. For a services company, a 
clear process is necessary, so that variations within the delivery can be minimized, 
leading to a swift, even flow as described in Section 3.1.1. A clear, documented service 
process will also allow the various roles required to fulfill that process to be visualized, 
enabling capacity efficiency to be controlled on a more granular level. The service pro-
cess in the case company is best expressed by compiling a service blueprint, as de-
tailed in Section 5.3.1. 
Several of the benefits of a service blueprint evolve from the process of building it. All 
employees involved in the service delivery process should be be allowed to participate 
in the blueprinting effort to express their view of the process. The service blueprint 
should also act as a framework to which all data gathered in the company can be af-
fixed, thus clarifying thresholds and escalation when fail points are identified. It is also 
important that the blueprint should contain the input interfaces where customer ac-
tions are needed. 
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6.1.2 Improved Effort Estimates 
In the discussions with the key operational mid- and top-level management, detailed in 
Section 5.2.1, it was stated that one of the key issues for project budget overruns in 
the case company is the lack of an updated project plan, and by extension: the insuffi-
cient tracking of changing requirements. This leads to obscurity in the actual required 
efforts in projects, and causes uncertainty in whether a project is a risk or not. 
To reduce obscurity in the required and planned effort, the distinct effort estimate lev-
els described in Section 3.1.2 should be included in a project plan. Drafting and revis-
ing this project plan should be made part of the overall service blueprint. This will allow 
the company to record and address changing requirements, while still keeping track of 
the overall effort level. 
6.1.3 Service Quality Questionnaire 
Section 3 highlighted the three facets of services productivity: internal efficiency, ex-
ternal efficiency and capacity efficiency. As each of the three factors are interrelated, 
improvements in capacity and internal efficiency do not result in an overall productivity 
increase if they are accompanied by a reduction in service quality level. 
The purpose of a service quality questionnaire is to establish a level of quality to be 
used for future reference in ensuring that the level of quality stays consistent. A 
SERVQUAL questionnaire, described in Section 3.3.1 can be used to determine the 
functional quality level of the service offered by the company. This quality measure will 
provide insight into how well the customer’s expected quality level is matched by the 
company. As discussed in Section 5.1.2, the most natural party in the case company to 
conduct the service quality assessments should be the sales team, owing to their rela-
tionship with the customers. Therefore, it is recommended that the sales team should 
be consulted to include the execution of a service quality questionnaire as a step in the 
service blueprint. 
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6.2 Managerial Implications 
The managerial implications based on the case company analysis and literary review 
are divided into three distinct items: 
Implication 1. Service blueprint. A service blueprint needs to be drafted, with the 
focus of detailing the entire customer interaction chain. The purpose of this blueprint is 
to visualize the entire service delivery process, starting from initial sales efforts, and 
extending to delivery for customer and maintenance after project completion. It is criti-
cal, therefore, that the blueprinting should be guided by mid-level operational man-
agement, and that all operational employees of the company should participate in the 
process. 
Implication 2. Improved effort estimates. Effort estimates and project plans should 
be tracked at a greater granularity, paying attention to the varying connotations of 
different estimates given. The act of providing effort estimates should be affixed to the 
service blueprint to ensure that all necessary data required for the estimation are pre-
sent. The estimates must be recorded in relation to a project plan, and changes to the 
project plan shall be re-estimated. 
Implication 3. Service quality questionnaire. A service quality questionnaire, following 
the SERVQUAL framework, needs to be dispatched to current and future clients. Exe-
cution of the quality survey should be performed by the case company sales personnel. 
The stage at which the service quality measurement should then be performed for fu-
ture clients also needs to be indicated in the service blueprint. 
6.3 Validity and Reliability in This Study 
As planned in Section 2.1, all qualitative and quantitative data in this study were sub-
jected to both evaluating against relevant theory and triangulated. Owing to a close 
relationship with the company, certain personal bias of the researcher cannot be ruled 
out completely and could have some effect on the outcome. Nevertheless, the re-
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searcher the researcher paid special attention in this study to place a greater weight to 
the working community’s own evaluation and analysis of the presented results. 
To lessen the researcher bias, the researcher has distanced himself from actual data 
feedback by striving to adopt a neutral stance, as described in Section 2.3. The main 
responsibility of the researcher was to focus only on the collection and analysis of the 
quantitative data, to link it with relevant literature and to present it to the community. 
This way the working community itself was helped to understand the experienced phe-
nomena through the presented data. Theoretical literature was used in this study to 
obtain comparative knowledge from an existing body of literature, and for combining 
and linking the various manifestations of different phenomena into a cohesive under-
standing of root causes in the company and ensure their interlinkedness. 
Another possible drawback of this study is a limited amount of research data available 
for quantitative analysis. Therefore, the conclusions in this study are based on qualita-
tive observations rather than extensive quantitative analysis, which could be especially 
valuable for this type of studies. To compensate for this deficiency, the researcher has 
ensured the triangulation of data collection and analysis methods for the quantitative 
part of the research. 
As a conclusion, the dilemma posed in the research question, “How can productivity in 
the case company be improved, while maintaining quality and ensuring that capacity is 
at an optimum level?” was directly addressed in the research design and outcome. 
Both the theoretical framework and the feedback and introspection of the working 
community support the findings, and a link between the research question and the 
findings and conclusions is made visible. 
6.4 Future Considerations 
In Section 4.2, it was deemed that a technical quality assessment would not be feasi-
ble to conduct within the scope of this study. Nevertheless, the technical and functional 
quality model by Grönroos (1993) described in Section 3.3.2 underlines the importance 
of all of the three aspects – technical quality, functional quality and image – in defining 
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the overall service quality as experienced by the customer. Hence, this study recom-
mends the technical quality aspects associated with the case company service to be 
further studied. The role of technical quality is especially pronounced, since the case 
company operates in the highly technical field of software services. 
This study also assessed the state of quantitative data points available within the case 
company. While these data were deemed inconclusive at this state, participants in the 
discussions held within the company nevertheless agreed that while the state of the 
data does not allow conclusive deduction, the metrics themselves are relevant. There-
fore, in the future, these metrics should be studied separately, in greater detail, at a 
later stage, and put in the context of the service blueprint, so that to best determine 
which metrics should become the Key Performance Indicators for the case company. 
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7 Summary 
As business practice suggests, for a services firm, the underpinnings of its production 
processes’ productivity are not as straightforward as they are for a traditional manufac-
turing firm. While an industrial production line will produce goods at a more or less 
constant quality and pace, and allowing capacity variance to be evened out with ware-
housing, a service encounter takes place in an interaction with the customer and can-
not be canned, bottled or otherwise stored for later use. The productivity of a service 
process is thus dependent on three facets: 1) customer perceived quality; 2) internal 
efficiency – i.e. “units of service” produced versus costs associated; 3) how well the 
capacity of the service process is being used. 
For a customer-intensive service process, one unit of service can be difficult to define, 
especially so for immature, growing companies, where the service delivery process is 
still seeking its form, such as the case company studied in this Thesis. To clarify its 
service process, the company can develop a service blueprint, which will detail the pro-
cess it uses to service its customer. Metrics measuring the three aspects of services 
can then be attached to the service blueprint, to provide feedback of the functionality 
of the service process. 
This Master’s Thesis studies the underpinnings of productivity in software services 
business. The case company of the Thesis is a European software services company 
that offers mobile web-based publishing solutions, mainly to the news and media in-
dustry. The company has grown rapidly over the last five years, and is now facing un-
satisfactory productivity – namely, profits from the customer projects are not increas-
ing in line with costs associated with those projects. 
The research approach used in this study is action research. Based on literature re-
view, the main tenets of productivity in a services context are outlined and analyzed as 
for how it differs from traditional manufacturing. This study examined both the internal 
documentation data available in the case company, and the interviews with the mid- 
and top-level management. The data available in the company is gathered through the 
company reporting systems and semi-structured interviews with the company opera-
tional management. The gathered data from the interviews is then analyzed to pro-
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duce an improvement proposal, which is further subjected to scrutiny and review by 
the case company management, leading to a revised proposal. The objective is to con-
clude what is the best way to improve productivity in the case company, while main-
taining quality and ensuring that capacity at its optimum level. 
The outcome of the study is a draft of the service blueprint for the company produc-
tion process. This blueprint will allow issues in each of the underlying factors of service 
productivity to be exposed in different stages of the case company’s service delivery 
process, thus enabling them to be solved in isolation, instead of attempting to affect 
the entire process as a whole. The study also suggests recommendations and manage-
rial implications to assist the case company in improving their productivity. Included in 
these recommendations are concrete action points for the case company management 
to implement. Finally, the study overviews further considerations and items not ad-
dressed by this Thesis, which are recommended to be studied in the future. 
 
  
References 
Anand, K. S., Paç M. F. and Veeraraghavan, S. (2011), Quality--Speed Conundrum: 
Trade-offs in Customer-Intensive Services. Management Science, Jan 2011, Vol. 57, 
Iss. 1, pp. 40-56. 
Armistead, C. and Clark, G. (1994), The "Coping" Capacity Management Strategy in 
Services and the Influence on Quality Performance. International Journal of Service 
Industry Management, Vol. 5, Iss. 2 pp. 5-22. 
Checkland, P. and Holwell, S. (1998), Action Research: Its Nature and Validity. System-
ic Practice and Action Research, Vol. 11, Iss. 4, pp. 9-21. 
Coughlan, P. and Coghlan, D. (2002), Action Research for Operations Management. 
International Journal of Operations & Production Management, Vol. 22 No. 2, 2002, pp. 
220-240. 
Greiner, L.E. (1998), Evolution and Revolution as Organizations Grow. Harvard Busi-
ness Review. From Reprint 98308. 
Grimstad, S., Jørgensen, M. and Moløkken-Østvold, K. (2006), Software Effort Estima-
tion Terminology: The Tower of Babel. Information and Software Technology, Vol. 48, 
Issue 4, April 2006, pp. 302-310. 
Finnish Tax Administration (2012), The 2012 Tax Card and Deductible Travel Costs. 
[WWW document] http://vero.fi/en-
US/Individuals/Request_for_a_revised_tax_card/Tax_card_and_deductible_travel_costs
, (Accessed 25 April 2012). 
Fließ, S. and Kleinaltenkamp, M. (2004), Blueprinting the Service Company – Managing 
Service Processes Efficiently. Journal of Business Research, Volume 57, Issue 4, April 
2004, Pages 392-404. 
Eriksson, P. and Kovalainen, A. (2008), Qualitative Methods in Business Research. Lon-
don: SAGE Publications Ltd. 
Grönroos, C. (1993), A Service Quality Model and its Marketing Implications, European 
Journal of Marketing, Vol. 18 Iss. 4, pp. 36 – 44. 
Grönroos, C. and Ojasalo, K. (2004), Service productivity – Towards a Conceptualiza-
tion of the Transformation of Inputs into Economic Results in Services. Journal of Busi-
ness Research, Vol. 57, 2004, pp. 414–423. 
Hendriks, M.H.A., Voeten, B. and Kroep, L. (1999), Human Resource Allocation in a 
Multi-project R&D Environment. International Journal of Project Management Vol. 17, 
No. 3, 1999, pp. 181-188. 
  
Jørgensen, M. and Sjøberg, D.I.K. (2001), Impact of effort estimates on software pro-
ject work. Information and Software Technology, Vol. 43, 2001, pp. 939-948. 
Ministry of Labour, Finland (2005), Working Hours Act (605/1996) 
Nitin, S. and Deshmukh, S.G. (2004), Service Quality Models: a Review. International 
Journal of Quality & Reliability Management, Vol. 22, No. 9, 2005, pp. 913-949. 
Novak, J. D. (2008), Learning, Creating, and Using Knowledge: Concept Maps as Facili-
tative Tools in Schools and Corporations, Kindle Edition, Mahwah, NJ: LEA. 
Oliva, R. and Sternman, J.D. (2001), Cutting Corners and Working Overtime: Quality 
Erosion in the Service Industry, Management Science, Vol. 47, No. 7, July 2001 
Parasuraman A., Zeithaml V. A. and Berry, L. L. (1985), A Conceptual Model of Service 
Quality and Its Implications for Future Research. Journal of Marketing, Vol. 49 (Fall 
1985), pp. 41-50. 
Parasuraman A., Zeithaml V. A. and Berry, L. L. (1991), Refinement and Reassessment 
of the SERVQUAL Scale. Journal of Retailing, Vol. 67, Iss. 4, pp. 420-450. 
Parasuraman A., Zeithaml V. A. and Berry, L. L. (1988), SERVQUAL: A Multiple-Item 
Scale for Measuring Consumer Perceptions Of Service Quality. Journal of Retailing, Vol. 
64, Iss. 1, pp. 12-40. 
Patton, M. Q. (1999). Enhancing the Quality and Credibility of Qualitative Analysis. 
HSR: Health Services Research. Vol. 34, No. 5, pp. 1189-1208. 
Schmenner, R.W. (2004), Service Businesses and Productivity. Decision Sciences. Vol. 
35, No. 3, Summer 2004, pp. 333-347. 
Shostack, G. L. (1984), Designing Services That Deliver, Harvard Business Review. Vol. 
62, No. 1 January - February 1984, pp. 133-139. 
Vargo, S. L. and Lusch, R. F. (2004) Evolving to a New Dominant Logic for Marketing. 
Journal of Marketing. Vol. 68, January 2004, pp. 1-17. 
Yin, R.K. (2003). Case Study Research: Design and Methods. Thousand Oaks, CA: 
Sage. 
Zeithaml, V. A., Bitner, M. J. and Gremler, D. D. (2006) Services Marketing: Integrating 
Customer Focus Across The Firm, 4th ed., Boston, MA: McGraw-Hill, 2006 
 
Appendix 1 
1 (6) 
 
 
Appendix 1: SERVQUAL Questionnaire 
Cover letter 
 
Dear respondent, 
 
I am a student at Metropolia University of Applied Sciences in Helsinki, and as part of 
my Master’s Thesis in Industrial Management I am conducting a service quality analy-
sis. The purpose of this study is to provide measures for assessing the productivity of 
employees in a software services company. Since productivity in services firms is a 
function of efficiency at a given quality level, your feedback into the study is very im-
portant. The results of this study will be used to increase scientific knowledge of 
productivity in software services firms, and to create a quality framework for [case 
company]. 
 
Your participation in this study is voluntary, and your responses will be handled confi-
dentially. The name of neither you nor your company nor [case company] will be men-
tioned in the study. 
 
This questionnaire consists of three parts. The first part measures your expectations of 
the quality of software services firms in general. The second part is used to assess 
your perceptions of the same quality aspects in service provided by [case company]. 
The third and final part of this study will ask you to assign relative weights to the dif-
ferent aspects measured. In total, the estimated time required to complete this ques-
tionnaire is 10-15 minutes. Your participation is greatly appreciated. 
 
Sincerely, 
 
Lauri Piispanen 
[case company] 
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Expectations 
 
DIRECTIONS: Based on your experiences as a customer of software development 
services, please think about the kind of software development services company that 
would deliver excellent quality of development service. Think about the kind of soft-
ware development services company with which you would be pleased to do business. 
Please show the extent to which you think such a company would possess the feature 
described by each statement. If you feel a feature is not at all essential for excellent 
telephone companies such as the one you have in mind, circle the number 1. If you 
feel a feature is absolutely essential for excellent software development services com-
panies, circle 7. If your feelings are less strong, circle one of the numbers in the mid-
dle. There are no right or wrong answers – all we are interested in is a number that 
truly reflects your feelings regarding software development services companies that 
would deliver excellent quality of service. 
 
 
E1. Excellent software development services companies should have up-to-date 
equipment. 
E2. The physical facilities at excellent software development services companies should 
be visually appealing. 
E3. Their employees should be well dressed and appear neat. 
E4. Materials associated with the service (such as pamphlets or statements, or deliver-
ables) will be visually appealing in an excellent software development services compa-
ny. 
E5. When excellent software development services companies promise to do some-
thing by a certain time, they should do so. 
E6. When customers have a problem, excellent software development services compa-
nies will show a sincere interest in solving it. 
E7. Excellent software development services companies will perform the service right 
the first time. 
E8. Excellent software development services companies will provide their services at 
the time they promise to do so. 
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E9. Excellent software development services companies will insist on error-free rec-
ords. 
E10. Employees of excellent software development services companies will tell cus-
tomers exactly when services will be performed.  
E11. Employees of excellent software development services companies will give prompt 
service to customers. 
E12. Employees of excellent software development services companies will always be 
willing to help customers. 
El3. Employees of excellent software development services companies will never be too 
busy to respond to customer requests promptly. 
E14. The behavior of excellent software development services companies will instill 
confidence in customers. 
El5. Customers of excellent software development services companies will feel safe in 
their transactions. 
El6. Employees of excellent software development services companies will be consist-
ently courteous with customers. 
E17. Employees of excellent software development services companies will have the 
knowledge to answer customer questions. 
El8. Excellent software development services companies will give customers individual 
attention. 
E19. Excellent software development services companies will have operating hours 
convenient to all their customers. 
E20. Excellent software development services companies will have employees who give 
customers personal attention. 
E21. Excellent software development services companies will have the customers’ best 
interests at heart. 
E22. The employees of excellent software development services companies will under-
stand the specific needs of their customers. 
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Perceptions 
 
DIRECTIONS: The following set of statements relate to your feelings about [case 
company] software development services. For each statement, please show the extent 
to which you believe [case company] software development services has the feature 
described by the statement. Once again, circling a 1 means that you strongly disagree 
that [case company] has that feature, and circling a 7 means that you strongly agree. 
You may circle any of the numbers in the middle that show how strong your feelings 
are. There are no right or wrong answers—all we are interested in is a number that 
best shows your perceptions about [case company] software development services. 
 
 
P1. [case company] has modern-looking equipment. 
P2. [case company]’s physical facilities are visually appealing. 
P3. [case company]’s employees are neat-appearing. 
P4. Materials associated with the service (such as pamphlets or statements, or deliver-
ables) are visually appealing at [case company]. 
P5. When [case company] promises to do something by a certain time, it does so. 
P6. When you have a problem, [case company] shows a sincere interest in solving it. 
P7. [case company] performs the service right the first time. 
P8. [case company] provides their services at the time it promises to do so. 
P9. [case company] insists on error-free records. 
P10. Employees of [case company] tell you exactly when services will be performed.  
P11. Employees of [case company] give you prompt service. 
P12. Employees of [case company] are always willing to help you. 
P13. Employees of [case company] are never be too busy to respond to your requests. 
P14. The behavior of employees of [case company] instills confidence in customers. 
P15. You feel safe in your transactions with [case company]. 
P16. Employees of [case company] are consistently courteous with you. 
P17. Employees of [case company] have the knowledge to answer your questions. 
P18. [case company] gives you individual attention. 
P19. [case company] has operating hours convenient to all its customers. 
P20. [case company] has employees who give you personal attention. 
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P21. [case company] has your best interests at heart. 
P22. Employees of [case company] understand your specific needs. 
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DIRECTIONS: Listed below are five features pertaining to software companies and 
the development services they offer. We would like to know how important each of 
these features is to you when you evaluate a software development services compa-
ny’s quality of service. Please allocate a total of 100 points among the five features 
according to how important each feature is to you – the more important a feature is to 
you, the more points you should allocate to it. Please ensure that the points you allo-
cate to the five features add up to 100. 
 
1. The appearance of a software development services company’s physical facili-
ties, equipment, personnel and communication materials. 
2. The ability of the software development services company to perform the 
promised service dependable and accurately. 
3. The willingness of the software development services company to help custom-
ers and provide prompt service. 
4. The knowledge and courtesy of the software development services company’s 
employees and their ability to convey trust and confidence. 
5. The caring, individualized attention the software development services company 
provides its customers. 
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Appendix 2: Conceptual map, Group Interview 2 
 
